Poor-grade aneurysmal subarachnoid hemorrhage: relationship of cerebral metabolism to outcome.
The majority of patients with poor-grade subarachnoid hemorrhage (SAH), that is, World Federation of Neurosurgical Societies (WFNS) Grades IV and V, have high morbidity and mortality rates. The objective of this study was to investigate cerebral metabolism in patients with low- compared with high-grade SAH by using bedside microdialysis and to evaluate whether microdialysis parameters are of prognostic value for outcome in SAH. A prospective investigation was conducted in 149 patients with SAH (mean age 50.9 +/- 12.9 years); these patients were studied for 162 +/- 84 hours (mean +/- standard deviation). Lesions were classified as low-grade SAH (WFNS Grades I-III, 89 patients) and high-grade SAH (WFNS Grade IV or V, 60 patients). After approval by the local ethics committee and consent from the patient or next of kin, a microdialysis catheter was inserted into the vascular territory of the aneurysm after clip placement. The microdialysates were analyzed hourly for extracellular glucose, lactate, lactate/pyruvate (L/P) ratio, glutamate, and glycerol. The 6- and 12-month outcomes according to the Glasgow Outcome Scale and functional disability according to the modified Rankin Scale were assessed. In patients with high-grade SAH, cerebral metabolism was severely deranged compared with those who suffered low-grade SAH, with high levels (p < 0.05) of lactate, a high L/P ratio, high levels of glycerol, and, although not significant, of glutamate. Univariate analysis revealed a relationship among hyperglycemia on admission, Fisher grade, and 12-month outcome (p < 0.005). In a multivariate regression analysis performed in 131 patients, the authors identified four independent predictors of poor outcome at 12 months, in the following order of significance: WFNS grade, patient age, L/P ratio, and glutamate (p < 0.03). Microdialysis parameters reflected the severity of SAH. The L/P ratio was the best metabolic independent prognostic marker of 12-month outcome. A better understanding of the causes of deranged cerebral metabolism may allow the discovery of therapeutic options to improve the prognosis, especially in patients with high-grade SAH, in the future.